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aircraft®, Jan. p. 211 
centrifical, Jan. p. 107 
nodular irons, May p. 97 
static, Jan. p. 107 
steel*, Jan. p. 211 
Center driil, selection, Feb. p. 122 
Center drive lathe*, Mar. p. 95 
Centerless grinding, Oct. p. 111 
conveyor*, June p. 109 
microfinishing*, Aug. p. 149 
Centralization filtration, June p. 101 
temperature controls*, Apr. p. 121 
Centrifical casting, Jan. p. 107 
Ceramic tools, Mar. p. 198*; Apr. p. 85; Apr. 
p. 314%; May p. 194%; May p. 195*; 
>. 91; Aug. p. 86°: Aug. p. 151; 
Sept. p. 73; Sept. p. 217% 
form dies, Apr. p. 104 


Ceramic tools (Continued) 
high velocity machining, July p. 73 
Cermet control-rod fabrication by powder roll- 
ing*, Oct. p. 193 
toolholder*, Jan. p. 80 
Change control, tool, Feb. p. 93 
Checking plastic fixture, May p. 85 
jig, Feb. p. 97 
master gage blocks, Jan. p. 
twin template system, Mar 
Chemical milling, Jan. p. 119; Sept. 
Chemicals and fluids, Apr. p. 172 
Chip compression, cutting forces, 
Chip deformation*, Feb. p. 203 
Chipless forming*, Apr. p. 315 
Chipless machining, Oct. p. 99 
Chipping, tool, July p. 65 
Chuck, 
compensating, Jan. p. 96 
jaws*, Mar. p. 81 
Circuits, hydraulic, Jan. p. 87 
Clamping automation, Aug. p. 58 
irregular stock,* Dec. p. 45 
milling*, Oct. p. 78 
Cleaning, May p. 81 
Close shave with a rotary file, June p. 113 
Clutch, magnetic, Nov. p. 103 
Clutches, electromagnetic*, July p. 146 
COs welding, steel, Jan. p 
Coatings, molybdenum application*, Sept. p 
117 


Coils, induction heating*, Mar 
Coil winding machine Apr. p 
Cold chamber die casting*, June p 
Cold extrusion, Oct. p. 105 
titanium, July p. 84 
Cold forming*, Mar. p. 197 
Cold hearth melting, Aug. p. 151 
Cold retort vacuum heat-treating furnace, Aug 
151 
Cold treatment, stainless steel, Aug. p. 87 
Color codes, transfer machines, flexible produc- 
tion, Sept. p. 112 
Combination operation machine, July p. 55 
Comparative cost, 
fiber reinforced or plastic dies, expoxy dies 
and metal dies, Apr. p. 99 
plastic tooling, May p. 85 
Comparator, improvised*, July p. 49 
Compensating chuck, Jan. p. 96 
Competition, tooling for, Apr. p. 172 
Components, 
jigs and fixtures, Apr. p. 172 
machine control, Apr. p. 172 
manufacturing, electrical, May p. 81 
mechanical, Sept. p. 73 
Compositions, fiber reinforced epoxy, Apr. p. 99 
Compound, contour machining, May p. 79 
Compounded economy from forging develop 
ment®, Oct. p. 93 
Compounds, finishing, May p. 124 
Compression forming process, Mar. p. 113 
Computer in job-shop production control*, Aug 
p. 154 
Cone turning device*, June p. 78 
Construction, 
jig, Feb. p. 97 
plastics tools, Aug. p. 80 
Construction kit*, Mar. p. 93 
Construction, new plant®, Aug. p. 155 
Consumable electrode arc-welding furnace, Aug. 
p. 151 
Contact initiated discharge machining*, Feb. p. 
208 


Contact wheels, June p. 85 

Continuous operation conveyor, heat treat®, 
June p. 109 

Continuous radiotracer monitoring shows how 
piston rings wear in service*, Sept. p. 
224 


Contour lathe*, Jan. p. 113 
Contour machining, Jan. p. 119; May p. 79; 
May p. May p. 107%; Pp. 
48; Dec. p. 
tracer-controlled, Mar. p. 201 
Contour milling, Mar. p. 97; Apr. p. 94; May 
p. ~ May p. 115; July p. 60; Aug. 


Control, 
centerless grinder, Apr. p. 110 
feed milling, Mar. p. 97 
machine components, Apr. p. 172 
machine tools, automatic*, Oct. p. 183 
numerical, Apr. p. 75; Apr. p. 94; May 
Sept. p. 73; Oct. p. 83; Dec. 


Sept. p. 105 
punch card, Apr. p. 75 
quality, Apr. p. 323; June p. 71 
sheet metal thickness, Oct. p. 96 
system regulates loading of milling equip- 
ment*, Oct. p. 97 
tape, Apr. p. 75 
valves, hydraulic, Jan. p. 87 
Controlling leakage, Jan. p. 8&7 
Controlling springback and —s Aug. p. 63 
Controlling tool life, July p 
Controls, 
motor, Aug. p. 62 
proximity, Nov. p. 113 
static elements, Sept. p 


Conversion kit components, pneumatic, Dec. Pp. 
60 


Conveyor, 
belt grinder®, June p. 110 
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Conveyor (Continued) 
centerless grinder®, June p. 109 
gear shaving machines®, June p. 110 
heat treat®, June p. 109 
Conveyorization, June p. 106 
Coolants, 
abrasive belt machining, June p. 85 
filtration, June p. 101 
gun drilling, Sept. p. 123 
low-temperature, Feb. p. 107 
spraying, Apr. p. 111 
Cooling abrasive belts, Oct. p. 113 
Core design, induction heating, Mar. p. 84 
Corrosion, Apr. p. 317 
high-temperature, Mar. p. 207 
Cost analysis, numerical control, May p. 115 
Cost comparison, 
fiber reinforced and metal dies, Apr. p. 99 
forging versus extrusion, June p. 203 
plastic tooling and steel, May p. 85 
precision forging versus conventional forg- 
ing, Sept. p. 95 
welding, Jan. p. 82 
Cost reduced by integrating welding and ma- 
chining, Aug. p. 75° 
Cost reduction, 
broaching, July p. 81 
hydraulic fluids, Aug. p. 47 
magnesium, June p. 103 
missile manufacturing*, Nov. p. 200 
power-brushing by, Nov. p. 110 
through training*, Aug. 154 
Crack detection technique bubble study*, Mar 
p. 115 
Cracking, fatigue*, Dec. p. 82 
Cracking, stress corrosion, Mar. p. 207 
Crank reduces grinding time*, July p. 64 
Cranks, machining*, June p. 77 
Crankshaft machining methods, Jan. p. 103 
Creativity, Nov. p. 77 
Creativity, engineers*, Sept. p. 
Critical cutting velocities determination, Feb. p 
207 
Crush grinding*, July p. 64 
Crystal growth may explain steel failure, Mar 
p. 207 
Curling, sheet metal*, Jan. p. 203 
Curriculum, 
automation engineering, Apr. p. 113 
engineering, Aug. p. 41 
Cutoff operations, resistance welder, Sept. p. 115 
Cutoff tools, powder metal shank, Mar. p. 107 
Cutters*, May p. 195 
broaching, Feb. p. 82 
Cutting, 
abrasive*, Apr. p. 314 
sheet metal*, Jan. p. 203 
Cutting critical velocities, Feb. p. 207 
high speed, June p. 91 
milling, June p. 113 
nomogram, Jan. p. 98 
Cutting fluids, Apr. p. 317; July p. 91 
research, development and practical appli- 
cation, Apr. p. 317 
Cutting ee Be. p. 89; Apr. p. 314%; July 
P. 


milling, p. 113 
Cutting speeds, Jan. p. 98 
calculations, Jan. p. 98 
Cutting times reduced, Feb. p. 107 
Cutting tools, Apr. p. 172; Apr. p. 314* 
carbide, Jan. p. 103 
ceramic, Sept. p. 73 
changing, Feb. p. 93 
evaluation of, Oct. p. 117 
magnesium for, Jan. p. 125 
materials, May p. 89 
projectiles, Nov. p. 105 
testing of, Oct. p. 117 
Cylinders, 
hydraulic, Jan. p. 87 
hydraulic, dual speed, Apr. p. 108 
reboring*, Mar. p. 19 
rotating, Jan. p. 87 


d’Alembert's principle, Apr. p. 89 
Damping characteristics, powder metal shanks, 
Mar. p. 107 
Data collection, management*, Feb. p. 118 
Data processing speeds customer service*, May 
p. 118 
Data processing system*, May p. 118 
Deburring*, May p. 7 
operations, Nov. 87 
Decorative plating Sept. p. 221 
Deflection, machines, Mar. p. 87 
Deflection riveting, angular, Mar. p. 99 
Deformation 
chip*, Feb. p. 203 
plastic*, Mar. p. 199 
Densified wood cams, Jan. p. 117 
Depreciation, rate of return, Jan. p. 73 
Design, 
rn tool changing mech Dec. 
51 


Pp. 
broach, July p. 81 

drill jig*, July p. 49 

gage block checker, Jan. 

jig and fixture, Mar. p. apse, eit p. 119 
lead gage*, Nov. p. 199 


*Brief article less than 1 page. 
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Design (Continued) 
machine, Feb. p. 92; Mar. p. 
61; Nov. p. 
product changes for cold extrusion, Oct 
p. 105 
progressive die, Dec. p. 76 
retort brazing, Sept. p. 98 
roller bearings*, Dec. p. 59 
Designing for milling, June p. 113 
Desk calculator method, programming, Apr. 
p. 94 
Detecting cracks*, Mar. p. 115 
Determining machine loading for the job shop, 
Sept. p. 105 
Determining tool life on nodular cast iron, May 
p. 97 
Development, ideas of, Nov. p. 77 
Development manufacturing process, Sept. p. 74 
Developments, 
aircraft*, Jan. p. 210 
decorative plating in, Sept. p. 221 
Device, 
automatic tool changer, Dec. p. 51 
cone turning*, June p. 78 
tracer control*, Jan. p. 109 
workholding, Apr. p. 172 
Diagram, correlation ay 
SAE, Mar. p. 114 
Diamond truing*, Aug. p. 148 
Die casting, magnesium*, June p. 210 
Die knockout arm*, Nov. p. 83 
Dies, Mar. p. 89; May, p. 119 
explosive forming, Dec. p. 78 
metal fiber plastics, Apr. p. 99 
piercing*, June p. 75 
short-run production, Sept. p. 86 
trimming, Feb. p. 78 
Digimatic system, machine control, Oct. p. 83 
Dimensional change, stainless steel, Aug. p. 87 
Dip brazing of magnesium possible, practical 
and efficient*, July p. 159 
Dip painting, tools*, Mar. p. 106 
Directional control valves, Jan. p. 87 
Discharge machining, 
contact initiated*, Feb. p. 208 
sparkover-initiated*, Feb. p. 208 
Double end machines, July p. 55 
Dowel hole drilling, Oct. p. 94 
Drafting room equipment, Apr. p. 172 
Drawing, Mar. p. 123 
lubricants, Mar. p. 123 
steel, Feb. p. 119 
Drill bushing storage*, Sept. p. 102 
Drill bushings, welded*, May p. 77 
Drill, 
center, Feb. p. 122 
grinder, Jan. p. 94 
jig design*, July p. 49 
mechanical feed*, Jan. p. 97 
portable*, Jan. p. 97 
press spindle stop*, Aug. p. 45 
spindle stop, Apr. p. 82 
spiral point, Jan. p. 94 
Drilling, Mar. p. 110; Apr. p. 314*; 
115; June p. 79; Nov. p. 116 
aircraft materials, May p. 205; Sept. p 
automatic, Oct. p. 112 
automatic lathe operations, Sept. p. 110 
automation, Nov. p. 113 
center, Feb. p. 122; Dec. p. 43 
deep-hole, Nov. p. 113 
dowel holes, Oct. p. 94 
gun, May p. 95 
magnesium, Jan. p. 125 
numerically controlled, Oct. p. 83 
portable gun, May p. 95 
research*, Apr. p. 313 
tape control, May p. 108 
toolholder for*, Jan. p. 80 
Drilling and reaming with gun type tools, June 
79 


117; Aug. 


trating at 


May p. 


p. 

Drilling and tapping machines, Apr. p. 172 
titanium, May p. 121 

Drilling and turning combined on automatic 
lathe, Sept. p. 110 

Drive, electrohydraulic, Mar. p. 97 

Dry lubricants, June p. 205 

Dual speed hydraulic cylinder, Apr. p. 108 

Dust collection, abrasive belt machining, June 


p. 85 

Dynamic balancing*, Jan. p. 113 

Dynamic forming properties, metals, Mar. p. 
119 


Eccentric bushing and preloaded balls assure 
boring head accuracy, May p. 94 
Eccentric parts, mandrel*, Jan. p. 79 
Eccentrics, turning*, June p. 77 
Economic cutting speed, Jan. p. 98 
Economic lot size, Feb. p. 116; May p. 89 
Economic tool life, July p. 65 
Economical tooling, Sept. p. 86 
Education, Apr. p. 75; Apr. p. 113 
balance sheet*, Apr. p. 328 
engineering, Feb. p. 71; Apr. p. 328* 
engineers, Aug. p. 41 
in-plant gear program*, Oct. p. 191 
Effective management and national security*, 
- Pp. 206 
Egg-crate inspection system cuts rejects, Sept. 
p. 83 


Electrical components manufacturing, May p. 81 

Electrical control static, oe p. 114 

Electrical discharge machine, Oct. p. 110 

Electrical measuring instruments*, May p. 195 

Electrochemical machining, Nov. p. 104 

marking, Mar. p. 104 

Electrodepositing plating, Sept. p. 109 

Electroerosive machining*, Sept. p. 216 

Electrohydraulic drive, Mar. p. 97 

ee controlled machine,* Sept. 
217 

Electrolytically assisted grinding*, Feb. p. 208 

Electromachining*, Feb. p. 208 

Electromagnetic clutches, July p. 146*; Nov. p 
103 


Electron-beam machining, Aug. p. 151 
Electronic control, 

centerless grinder, Apr. p. 110 

data processing*, Aug. p. 154 

gaging, Jan. p. 93; Mar. p. 75 
Electronics control grinder within millionths, 

Apr. p. 110 

tooling Sept. p. 73 
Electroplate testing, June p. 207 
Elemental analysis, July p. 155 
Employee training, Apr. p. 131 
Engine lathe, 

indicator*, Jan. p. 80 

thread chasing holder, Mar. p. 82 
Engine machining, Oct. p. 112 
Engineer-retention*, Sept. p. 223 
Engineering, 

abilities, better use of*, Sept. 

curricula, Aug. p. 41 

data, ultrasonic welding, Sept. p. 90 

education, Feb. p. 71; Apr. p. 75; Apr. 

p. 328*; Aug. p. 154* 

human, May p. 89 

work, organization*, Feb. p. 213 
Engineers, 


p. 222 


increased productivity and creativity*, 
Sept. p. 222 
preparation for industry, os. p. 41 
Engines, aluminum*, Sept. p. 231 


Epoxy resins, May p. 119 
shedders, Mar. p. 89 
tools, Aug. p. 80 
Equipment, 
accessories, Apr. p. 172 
drafting room, Apr. p. 172 
leasing, Aug. p. 73 
microhardness, Oct. p. 87 
presses and press, Apr. p. 172 
special purposes, Apr. p. 172 
ultrasonic welding, Sept. p. 90 
Equipment leasing conserves working capital, 
Aug. p. 73 
Erector set tooling for lower missile costs, Sept. 
8 


Pp. 
Ergonomics, May p. 89 
Etched marks, Mar. p. 104 
Etching, Jan. p. 119 
Evaluation, 
cutting tools, Oct. p. 117 
productibility of cold-extruded parts, Oct 
105 


Pp. 
Expanding mandrels, 

Oct. p. 94 
Expansion, Apr. p. 131 

fits, Feb. p. 107 
Experimental procedure, 

tanium, July, p 
Explosive forming, Mar. p. 119; Dec. p. 78 

machining, Oct. p. 71; Nov. p. 105 . 
Extrusion, Sept. p. 

backwards, July p. 84 

cold, Oct. p. 105 

explosive, Dec. p. 78 

forward, July p. 84 

hollow shapes, July p. 84 

tests, July p. 84 

titanium jet engine parts, June p. 203 


precision, Sept. p. 111; 


cold extrusion of ti- 


Fabrication, 
aluminum engines*, Sept. p. 231 
cermet control-rod by powder rolling*, 
Oct. p. 193 


high- strength alloys, Nov. p. 96 
magnetic welding fixture, July p. 47 
plastic tooling, May p. 85 

sheet metal, May p. 205 


tanks, welding, Feb. p. 100 
tubing, Jan. p. 107 

Facing, 
contours*, Aug. p. 44 


simultaneous*, Mar. 
test, Oct. p. 117 
Factors effecting tool life, July p. 65 
Failure, tool, July p. 65 
Failures, 
grinding stresses, Aug. p. 51 
metal, reasons for, Oct. p. 71 
Fair loading, Mar. p. 
Fatigue cracking*, Dec. p. 82 
Fatigue grinding failures, Aug. p. 51 
studies*, Mar. p. 115 
Feedback, 
control*, Oct. p. 97 
machine tools*, Oct. p. 183 
milling, Mar. p. 97 
Feeds, 
ceramic tools*, Sept. p. 217 
gun drilling, Sept. p. 123 


p. 95 


SUBJECT 
INDEX 


Feeds and speeds increase using powder metal 
tools shanks, Mar. p. 107 
Fiberglass reinforced epoxy tools, Aug. p. 80 

Filtration, coolant, June, p. 101 
Fine tolerances, Mar. 
Finishing, May, p. 
barrel*, May p. 
compounds, May p 
liquid abrasive*, Feb. 
magnesium plating*, Dec. 
power-brushing, Nov 
surfaces by vibration, 
Fire resistance fluids, Aug. p 
Firing fixtures for honeycomb brazing, Sept 
p. 98 
Fits, expansion, Feb. p. 107 
Fixture, radius grinding, Nov. p. 86 
Fixtures, June, p. 117; 
adjustable angle V-block*, Feb. p. 80 
aircraft assembly, Sept. p. 73; Sept. p. 118 
asbestos*, June p. 75 
assembly*, June p. 76 
band-saw*, Feb. p. 
brazing*, Feb. p. 
components, Apr. p. 
design, Aug. p. 58 
design, hot upsetting, Sept. p. 115 
firing for honeycomb brazing, Sept. p. 98 
gaging, Nov. p. 87 
holding, Nov. p. 87 
honing, Nov. p. 91 
induction hardening*, Feb. p. 95 
lathe base*, Jan. p. 80 
magnesium, June p. 103 
milling*, Mar. p. 82 
milling clamp design*, Oct. p. 78 
plastics, Aug. p 
pressing*, June p. 
temporary, Sept. p 
wire straightener, Oct. p. 77 
Fixture design solves heat-treat problem*, June 
192 


Flame-cutting machine, tracer control, Nov. 
p. 102 
Flat lapping production increased by water 
cooling*, Oct. p. 
Flatness measurement, surface, Feb. p. 83 
Flexibility, machine, Sept. p. 73 
Fluid flow control*, Mar. p. 92 
Fluid power, Jan. p. 87 
Fluids, Apr. p. 172 
cutting and grinding, July p. 91 
fire-resistant hydraulic, Aug. p. 47 
recommended grinding and cutting, July p. 


91 
Flycutter, low-cost, July p. 48 
Formulas optimum stock sizes, Nov. p. 121 
Forces, 
cutting, Apr. p. 89 
metal shaping*, Aug. p. 149 
Foreign trade*, Sept. p. 225 
Forging, high-strength alloys, Nov. p. 96 
explosive, Dec. p. 
Forgings, 
aircraft*, Apr. p. 326 
precision, Sept. p. 95 
rotary process*, Oct. p. 93 
trends*, Apr. p. 326 
Form dies, ceramic for high-temperature plas- 
tics, Apr. p. 104 
Form mechanics, power-roll forming, Oct. p. 99 
Forming, see also Press Forming, Spinning 
aircraft components*, Sept. p. 122 
air-slip thermoforming method*, Oct. p 
10 


2 
bulge, Dec. p. 78 
chipless*, Apr. p. 315 
cold processes*, Mar. p. 197 
compression process, Mar. p. 
dies, May p. 119 
explosive, Mar. p. 119; Dec. p. 78 
high-strength alloys, Nov. p. 96 
high-strength materials, Aug. p. 63 
high velocity, Mar. p. 9 
hot, Sept. p. 
power-roll, Oct. p. 99 
sheet metal, Mar. p. 1 
Stainless steel, Feb. p. 119; July p. 76 
stretch, Sept. p. 73 
titanium, Mar. p. 119 
Formula, 
machinability rating and chemical ele- 
ments, Mar. p. 114 
over-pin measurement, July p. 50 
Forward extrusion, July p. 84 


*Brief article less than 1 page. 
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Furnace, 
brazing, Sept. p. 73 
cold retort vacuum heat treating, Aug Pp 
151 
consumable electroare melting, Aug p. 151 
nonconsumable arc welding, Aug. p. 151 
vacuum, May p. 112 
Fussion welding, Sept. p. 73 
Future possibilities of automatic programming * 
May p. 208 


= 


Gage, 
blocks, Feb. p. 97 
checker design, Jan. p. 93 
hole alignment*, Nov. p. 84 
materials, July p. 70 
quality standards, July p. 70 
selection, July p. 70 
shapes, July p. 70 
testing, Aug. p. 70 

Gages, Feb p. 97 
magnesium, June p. 103 
measurement of shaping forces*, 


micrometer*, May p. 78 
oil level*, May p. 78 
portable height*, Jan 79 
stainless steel*, Jan. p. 79 
strain, Oct. p. 96 
target type*, June p. 77 
thre * tool setting, Oct. p. 79 
Gaging, ilso Inspection 
elec..nuc, Jan. p. 93 
gaging, Mar. p. 75; Sept. p. 83 
gear, Dec. p. 62 
radiation, July p. 155 
Gamma ray inspection, July p. 155 
Gantry machine facilitates seam welding, May 
p. 109 
Gantry type, welding positioner*, Feb. p. 101 
car, 
grinding*, July p. 64 
ground from blanks*, July p. 64 
loader, Dec. p. 62 
manufacture, Oct. p. 91 
shaving coolant filtration, June p 
shaving machines, conveyor, June 
train design*, Nov. p. 190 
Glass, 
inspection, Oct. p. 108 
manufacturing, Oct. p. 108 
Gold alloys, June p. 119 
Grinder, 
drill, Jan. p. 94 
operation*®, July p. 64 
portable*, Oct. p. 111 
Grinding 
abrasive belts, 
adapter, Dec 
cams, Apr. p 
centerless, Oct 
control*, July 
electrolytically assisted*, Feb. p. 208 
fixture, radius, Nov. p. 86 
glass, Oct. p. 108 
grinding, Mar 
lathe, Apr 
machines, 
optical, June p 
oscillating, Apr. p. 107 
plunge*, May p. 88 
precision, June p. 95 
research, Feb. p. 205*, June p. 187* 
rolls*, May p. 195 
servo valve, June p. 95 
Space-age materials, Nov. p. 127 
stresses, Aug. p. 51 
thread*, Feb. p. 
titanium, May p. 
undercuts, Aug. p. 89 
wedge-shaped holes, June, p. 92 
wheel power package*, July p. 159 
wheel research*, July p. 145 
Grinding wheels, 
factors influencing performance*, 
2 


199*; June p. 187* 


0 

profile truing*, Oct. p. 82 

tooling*, July p. 

truing*, Aug. p. 148 
Ground gears*, July p. 
Growth, crystals, Mar. p. 207 
Growth of sonics in industry*, Feb. p. 213 
Guerin process, May p. 205 
Guided missile production, Oct. 
Gun drilling, May p. 95; June p 

feeds, speeds and coolants, Sept. p. 123 
Gun reaming, June p. 79 


Hacksaws, tool life, July p. 65 
Hammer, steel stamp, Oct. p. 78 
Hand tapping machine*, Feb. p. 79 
Hand tools, Apr. p. 172 
Hard facing materials*, Sept. p. 218 
Hard steels, hot work, Feb 9 
Hardening, strain*, Apr. p. 3 
Hardness, high-temperature*, 
Hardness testing, Aug. p. 
Hardwood plywood cams, Jan. p. 
Heat-treat automation, Aug. p 
fixture design*, June p. 102 


Heat treatment 
automation*®, June p. 102 
aircraft materials, May p. 205 
gears, Nov. p. 116 
high-speed steel June p. 187 
high-strength alloys, Nov p 
stainless steel Aug p. 87 
vacuum, May p. 112 
Heating 
induction, Mar. p. &4 
infrared*, Mar. p. 103 
Height gage portable*, Jan. p. 79 
Height measurement*, Mar p. 96 
Helicoid conveyor drives shot peening nozzle 
carrier, Aug. p. 61 
High-frequency induction equipment 
ar. p. 84 
High-frequency melting * Jan. p. 102 
High-speed cutting, June p. 91 
with ceramic tools, Apr. p. 85 - 
High-speed steel tools, heat tre iting*, June p 
187 
High-speed welding*, June p. 112 
High-strength alloys, welding, Nov p. 96 
High-strength materials, Aug p. 63; Aug. p 
151; Sept. p. 73; Oct. p. 71 
High-strength thermal-resistant alloys, machin 
ing*, July p. 77 
High-temperature alloys, June p. 119 
brazing, 
corrosion 
hardness* 
plastics, forming of Apr 
High-velocity forming, Mar Pp 
machining with ceramic tools, July p. 73 
Hobbing, split washer mandrel Feb. p. 81 
Holder, 
broach*, May p. 77 
rigid, tool, Mar. p. 107 
thread chasing, Mar p. 82 
Holding parts for brazing*, June 1 
Hole alignment gage*, Nov. p. 84 
Hole location gage, Aug. p. 46 
Hollow shapes extrusion, July p. 84 
Honeycomb sandwich, brazing Sept. p. 98 
Honing, Mar. p. 199*; July p. 80 
fixtures, Nov p. 91 
operation, Nov. p. 116 
Horsepower requirements, abrasive belt ma 
chines, June p. 85 
Hot 


portable 


forming, Sept. p. 73 
machining*, July p. 77 
sizing, Sept. p. 73 
upsetting, Sept. p. 115 
work hard steels 
Hub riveting tools, 
Human engineering, 
Hydraulics, Jan. p 
circuits, Jan. p 
cylinders, Jan. p. 8&7 
dual speed cylinder, Apr. p. 108 
fluids, Aug. p. 47 
machine tool, 
motors, Jan. p 
scrap shear, Mz 
systems, Aug 
systems, trends 
tracer units, Dec 
Hydrogen, effect on we Iding steel*, Sept 


Ideas, source, Nov. p. 77 
Identification 
gage blocks, July p. 70 
marking, Mar. p. 104 
Idler assemblies, June p. 85 
Impact forming, Mar. p. 119 
Importance of tool engineering*, July p. 59 
Improved product quality, June p. 101 
Improved tool utilization, broaching July p. 81 
Improvized comparator*, July p. 49 
Increased productivity and creativity by engi 
neers*, Sept 
Increased tool life, Feb 
Inchworm motor, Apr 
Indexing, 
machine, June p. 94 
turret toolholder*, Jan. p. 80 
Indicator, 
built-in*, Jan. p. 80 
dial, arbor press*, Feb. p. 81 
engine lathe*, Jan. p. 80 
Induction hardening*, Feb. p. 95 
Induction heating, portable units, Mar. p. 84 
Industrial growth, Apr. p. 75 
Industrial management, manufacturing labora- 
tory, July p. 43 
Industrial research and development today*, 
May p. 209 
Inert-gas arc welding, Feb. p. 100: June p. 112* 
Infrared heat*, Mar. p. 103 
Injuries, machine tools*, Mar. p. 116 
In-plant gear education program, an*, Oct Pp 
191 
In process, automatic gaging, Mar. p. 75 
Insert, threads, Feb. p. 82 
Insert tooling, throwaway, Mar p. 112 
Inserting tool*, Mar. p. 81 
Insertion tool*, May p. 78 
Inspection, see also Gaging 
automotive parts, Nov. p 
equipment, Sept. p. 104 
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Inspection (Continued ) 
gage, Aug. p. 46 
gear, Oct. p. 91 
glass, Oct. p. 108 
hardness testing*, Aug. p. 149 
inspection, Apr. p 172; Sept. p. 83; Oct. 
p. 87; Dec. p. 39 
interferometer, Jan. p. 115 
master gage blocks, Jan. p. 115 
missile components*, July p. 78 
optical*, Jan. p. 114 
optical equipment, Sept. p. 73 
screw threads, Aug. p. 84 
Instrument manufacturer, Apr. p. 131 
Instruments, electrical measurement*, May p 
195 
Integrated line, June p. 97 
Interferometer gage blocks, inspection, Jan. p 
115; Aug. p. 70 
Inventory control, May p. 118; Nov. p. 121 
Investment, capital return, Oct. p. 80 
Iron, nodular cast, May p. 97 


Jet transport tooling, Sept. p. 73 
Jig. Feb. p. 97; June p. 117 
boring and milling machine*, Sept. p. 217 
checking, Feb. p. 97 
components, Apr. p. 172 
design, Mar. p. 205*; Oct. p. 119 
Job shop, 
control, Sept. p. 105 
production control, use of the computer*, 
Aug. p. 154 


Knockoff pin*, June p. 75 


Laboratory, manufacturing research organiza 
tion, July p. 43 
Lapping, Apr. p. 84; Apr. p. 127 
flat, Oct. p. 97 
techniques, vibration, Apr. p. 127 
Large forgings for aircraft*, Apr. p. 326 
Lathe, performs piston operation*, Nov. p. 85 
Lathes, Jan. p. 103: Apr. p. 172 
base plate fixture*, Jan. p. 80 
center drive*, Mar. p. 95 
contour*, Jan. p. 113 
crankshaft machining, Jan. p. 103 
drilling and turning, Sept. p. 110 
noise reduction*, Nov. p. 192 


swing arm fixture*, Jan. p. 80 

tracing setup, Oct. p. 98 
Launching a new plant*, Aug. p. 155 
Layout*, Jan. p. 109 

punching*, Jan. p. 109 

tool, Sept. p. 103 
Lead screws, lapping, Apr. p. 84 
Lead testing*, Jan. p. 114 
Lead times, Apr. p. 75 

reduction*, Jan. p. 208 
Leaded steels, May p. 89 
Leakage, control, Jan. p. 87 ° 
Leasing equipment advantages, Aug. p. 73 
Levitation melting*, Jan. p. 102 
Life testing, cutting tools, Nov. p. 105 
Line index, vertical boring machine, July p. 55 
Liquid abrasive machining*, Feb. p. 95 
Load, abrasive belts, Oct. p. 113 
Load cell, Mar. p. 87 
Loading, machine, Sept. p. 105 
Localization, radiation, July p. 155 
Looking ahead in tool engineering, Apr. p. 75 
Lot size, Feb. p. 116 

economic, May p. 89 

optimum*, Oct. p. 183 
Low-cost, 

flycutters, July p. 48 

tooling, Sept. p. 86 
Low-production, 

machining, Oct. p. 111 

parts automation, July p. 55 

tooling, Sept. p. 86 
Low-temperature coolants, Feb. p. 107 

machining, Feb. p. 107 

treatment of metals, Feb. p. 107 

treatment of plastics, Feb. p. 107 
Lubricants, Mar. p. 123 

dry, June p. 205 

recommended, Mar. p. 123 

solid, June p. 205 
Lubrication, abrasive belts, Oct. p. 113 


Machinability, Jan. p. 205*; May p. 89 
research*, Jan. p. 205 
studies, Apr. p. 85 
testing*, Feb. p. 203 


*Brief article less than 1 page. 
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Machine 


automatic screw*, Feb. p. 103 
automatic jig borer*, Dec. p. 73 
barrel finishing, Apr. p. 109 
boring mill, Aug. p. 85*, Dec. p. 51 
boring, punch tape*, Mar. p. 94 
building-block contruction*, Dec. p. 75 
coil winding, Apr. p. 122 
deep-hole drilling, Nov. p. 113 
design, automation, Dec. p. 47 
hand tapping*, Feb. p. 79 
jig boring and milling*, Sept. p. 217 
milling tracer control*, Aug. p. 85 
pallet type transfer*, Dec. p. 73 
pipe and tube mill*, Dec. p. 158 
rotary extrusion*, Jan. p. 204 
spiral point generator, Jan. p. 94 
subrnerged arc, May p. 109 
support, Mar. p. 87 
tool design*, Nov. p. 190 
tracer-controlled flame-cutting, Nov. p. 102 
Machine, 
capacity calculation, Sept. p. 105 
control components, Apr. p. 172 
design, Mar. p. 117 
design, milling*, Oct. p. 182 
flexibility, Apr. p. 75; Sept. p. 73 
loading, job shop, Sept. p. 105 
numerical control, Jan. p. 207*; Sept. p 
217 
punched tape-control, Oct. p. 83 
replacement, Oct. p. 80 
requirements, ceramics, June p. 91 
tool loading, Mar. p. 87 
Machine tools, see also Specific Operation 
automatic*, Nov. p 190 
automatic control, May p. 115 
position readout system*, Sept. p. 229 
thermal expansion*, June p. 188 
Machine tools*, July p. 146 
abrasive belt, June p. 85 
belt grinding, Sept. p. 73 
boring, Apr. p. 172 
drilling automatic, Mar. p. 117 
grinding and finishing, Apr. p. 172 
gun drilling, Sept. p. 123 
hardness testing*, Aug. p. 149 
in-plant built, Mar. p. 117 
milling, Apr. p. 172 
saws and cutoff, Apr. p. 172 
shot peening, Aug. p. 61 
special, Mar. p. 117; Apr. p. 131; Dec 
p. 75* 
special aircraft*, Sept. p. 120 
tracer-controlled milling*, Sept. p. 121 
transfer, Feb. p. 92; Apr. p. 122; July p 
62; Aug. p. 75 
woodworking*, Jan. p. 203 
Machinery replacement studies, Jan. p. 73 
Machining, see also Particular Operation 
Machining, May p. 89 
automatic, Jan. p. 103; June p. 94 
cams, mandrel for*, Jan. p. 79 
cast steel*, Aug. p. 85 
characteristics*, Feb. p. 203 
chipless, Oct. p. 99 
clamping for, Aug. p. 58 
contours, May p. 79; May p. 105 
cranks*, June p. 77 
crankshaft, Jan. p. 103 
cylinder bores*, Mar. p. 198 
electrical discharge, Oct. p. 110 
electrochemical, Nov. p. 104 
electron beam. Aug. p. 151 
electroerosive*, Sept. p. 216 
explosive, Oct. p. 71; Nov. p. 105 
hard materials, Sept. p. 73 
high-speed, Apr. p. 85 
high-temperature alloys, ceramic tools, July 
p. 73 
low-temperature, Feb. p. 107 
magnesium, June p. 103 
plastics*, Mar. p. 198 
research, Feb p. 207; Apr. p. 75 
spark-erosion*, Nov. p. 192 
stainless steel, Dec. p. 71 
steel*, May p. 194 
tape-controlled, Mar. p. 110 
tests, the input-output approach, Oct. p 
103 


titanium, May p. 121; July p. 65; Sept. p 
218* 
tooling plate, June p. 103 


tracer-control, Sept. p. 73; Oct. p. 98; Dec. 


*: Mar. p. 201 
ultrahigh speed, Oct. p. 71; Nov. p. 105 
ultrasonic, Feb. p. 208*; Oct. p. 110 
variables, ultrahigh speed, Oct. p. 71 
Macrohardness testing*, Aug. p. 149 
Magnesium, Jan. p. 125; June p. 103; Dec. p 
155* 


automatic metering*, June p. 210 
dip brazing*, July p. 159 
machining, June p. 103 
plating finishes*, Dec. p. 157 
tooling plate, June p. 103 
Magnetic, 
measuring devices*, June p. 189 
welding fixture, July p. 47 
Magnets, 
ceramic, Sept. p. 113 
solve painting problem*, Mar. p. 106 
Maintenance, 
control valves, Jan. p. 87 
hot upsetting welder, for, Sept. p. 115 
hydraulic fluids, Aug. p. 47 


Maintenance (Continued ) 
hydraulic systems, Aug. p. 47 
transfer machines, Aug. p. 60 
Management, Feb. p. 118*; May p. 73, June 4 
71; July p. 43 
development, July p. 43 
effective, Feb. 118%; Mar. pp 206 
engineering*, Feb. p. 213 
leasing policy, Aug. p. 73 
new approach to replacement, Jan. p. 73 
small business*, Jan. p. 92 
Mandrel, 
eccentric parts*, Jan. p. 79 
expanding, Oct. p. 94 
hobbing*, Feb. p. 81 
machining cams for*, Jan. p. 79 
precision expanding, Sept. p. 111 
Manganese-nickel, June p. 119 
Manpower requirement determination Sept. p 


Manufacture, servo valves, Oct. p. 110 
tubing, Jan. p. 107 
Manufacturing, 
advanced planning*, Jan. p. 208 
bumpers, May p. 106 
glass, Oct. p. 108 
laboratory, July p. 43 
planning, Apr. p. 131 
precision gear, Oct. p. 91 
process development, Sept. p. 73 
servo valves, June p. 95 
Marform process, May p. 205 
Marking, electrochemical, of metals, Mar. p. 104 
hammer*, Oct. p. 
Master gage blocks, inspection, Jan. p. 115 
Material specifications, 
cold extrusion, Oct. p. 105 
precision forging, Sept. p. 95 
strain gage control, Oct. p. 96 
Material stabilization, Feb. p. 107 
Material switch, operating economy*, Nov. p. 
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Materials, Apr. p. 172 
aircraft, Feb. p. 207 
brazing, Mav p. 112 
ceramic*, Apr. p. 314 
cutting tools, for, May p. 89 
exotic, Aug. p. 151 
gage blocks for, July p. 70 
hard machining, Sept. p. 73 
high-strength, Aug. p. 63 
punchability, variables, Dec. p. 63 
Materials handling, June p. 97; Aug. p. 44* 
glass, Oct. p. 108 
Mathematics, power-roll forming, Oct. p. 99 
Measurements, Feb. p. 83; Feb. p. 97; Apr. p 
172; June p. 209*; July p. 78* 
angular, Feb. p. 83 
machine replacement, Oct. p. 80 
microhardness, Oct. p. 
over-pin, July p. 50 
precision height*, Mar. p. 96 
scratches of, Aug. p. 55 
surface flatness of, Feb. p. 83 
Measuring, 
devices, magnetic*, June p. 189 
forces*, July p. 146 
metal shaping forces*, Aug. p. 149 
screw threads, Aug. p. 84 
tool angles*, Apr. p. 313 
Mechanical components, Sept. p. 73 
Mechanics, power-roll forming system, Oct. p. 99 
Mechanization, see also Automation 
Mechanization, engine, Oct. p. 112 
Mechanized production cuts costs at new electric 
motor plant, Apr. p. 122 
Melting, levitation*, Jan. p. 102 
Metal-cutting, see also Particular Operation 
Metal-cutting, Apr. p. 89 
research*, Nov. p. 191 
tests: the input-output approach, Oct. p 


Metal fiber plastics extend die life, Apr. p. 99 
Metal-forming, Mar. p. 119: Mar. p. 197* 
Metal shrinkage, Feb. p. 107 
Metals, 
low-temperature treatment, Feb. p. 107 
properties, Mar. p. 119 
static and dynamic forming properties, Mar. 
ultrapure*, Jan. p. 102 
Metering magnesium*, June p. 210 
Methods, Apr. p. 119; Apr. p. 131 
boring*, Mar. p. 198 
crankshaft machining, Jan. p. 103 
improvement using power brushing, Nov. p. 
110 
marking, Mar. p. 104 
welding, Sept. p. 73 
Metrology, Mar. p. 75 
screw thread, Aug. p. 84 
Microfinishing, centerless*, Aug. p. 149 
Microhardness testing*, Aug. p. 149 
equipment, techniques, applications, Oct. p. 


Micrometer oi! level gage*, May p. 78 
Microstructure*, Apr. p. 315 
Milling, see also Machining; Metal-Cutting 
aircraft forging*, Sept. p. 121 
chemical, Jan. p. 119 
clamp*, Oct. p. 78 
contour, Mar. p. 97; May p. 79; May p. 
107*; May p. 115 
cutters*, May p. 195 
cutting speeds, June p. 113 
fixture*, Mar. p. 82 


= 
= 
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Milling (Continued) 

machine design changes, Oct. p. 182 

machines, Apr. p. 172; Oct. p. 91 

machines, tracer-controlled*, Sept. p. 121 

magnesium, Jan. p. 125 

milling, Jan. p. 119; Mar. p. 97; Apr. p 
94; May p. 115; June p. 113; July 
p. 60; Dec. p. 74 

numerical, "Jan. p. 207*, Dec. p. 73; Dec. 
p. 83 


practice today, June p. 113 
titanium, May p. 121 
tracer-controlled, Dec. p. 83 
tungsten-base alloy arbor, Mar. p. 107 
with ceramic tools, July p. 73 
Missile manufacturing, cost reduction*, Nov. p 
00 


2 
Missile production requires new techniques, May 
1 


Pp. 
Missiles, production, May p. 108 
Models working*, Mar. p. 93 
Molybdenum-base alloys*, Feb. p. 212 
Motors, contour milling, Aug. p. 62 
hydraulic, Jan. p. 87 
Mount, air, Mar. p. 87 
vibration, Jan. p. 95 
Multispindle drill, punch tape-controlled pro- 
grams*, Mar. p. 94 


= 


Nickel-silicon-boron alloy, June p. 119 
Nitriding*, June p. 188 
Noise reduction, turret lathes*, Nov. p. 192 
Nomogram cutting speeds, Jan. p. 98 
Nonconsumable arc-melting furnace, Aug. p. 151 
Nonsticking plugs, June p. 117 
Notch sensitivity, Aug. p. 87 
Numerical control, Jan. p. 207; Apr. p. 75; 
Apr. p. 94; May p. 108; May p. 115; 
Sept. p. 73; Dec. p. 83 
machining of*, May p. 107 
small shop, for the, Oct. p. 83 
survey, May p. 104 
Numerically controlled machine, Sept. p. 217%; 
Dec. p. 73* 


Oil level gage*, May p. 78 
Operation, 
arc welding, Feb. p. 100 
automatic arc-welding, Feb. p. 104 
extrusion heavy wall seamless tubing*, Feb 
. 102 
induction hardening*, Feb. p. 95 
hot-rolling steel, Feb. p. 94 
inert-gas arc welding, Feb. p. 100 
machining*, Feb. p. 95 
riveting, Feb. p. 96 
straightening*, Feb. p. 81 
thread grinding*, Feb. p. 102 
Optical tooling*, Jan. p. 114; Feb. p. 83; Apr. 
p. 172; May p. 81; May p. 93; Oct. 
91 


calibration, Feb. p. 83 
coincidence reading system, May p. 93 
gaging, Sept. p. 73 
grinding, June p. 95 
inspection*, Jan. p. 114 
positioning system tooling accurately, May 
p. 93 
scratch tester, Aug. p. 55 
uses in industrial plants, Oct. p. 189 
Optimum lot size*, Oct. p. 183; Nov. p. 121 
Optimization, Jan. p. 98 
Organization, May p. 
automation, May 
engineering p. 213 
laboratory, July p. 
Organizing a laboratory, July p. 
43 


Orifice tapered valves*, Mar. p. 92 
Oscillating grinder, Apr. p. 107 
Overhead conveyors, June p. 106 
Over-pin measurement, 

formula, July p. 50 

worms, July p. 50 
Oxidation*, June p. 188 
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Painting problem*, Mar. p. 106 
Pallet conveyors, June p. 
Parallelism, gage blocks, 
Parts sampling, Sept. p. 8: 
Patents and small business*, Feb. p. 215 
Penetrating radiation, July p. 155 
Physical measurements*, June p. 209 
Physical properties, high-strength 
ug. p. 63 
Piercing angular hole, Dec. p. 76 
Piercing dies*, June p. 75 
plugging*, Sept. p. 102 
Pins, Jan. p. 204%; June p. 117 
insertion tool*, May p. 78 
knockoff*, June p. 75 
Pipe thread stoplines, June p. 111 
Planning, Mar. p. 112 
automation, May p. 73 
manufacturing, Apr. p. 131 
plant, Apr. p. 131 
process, Apr. p. 119 
production, Sept. p. 
quality control, Dec. p 
short-run tooling, Sept. 
Plant design, Apr. p. 131 
Plant engineering*, Aug. p 
Plant planning, Apr. p. 131 
Plastic, 
checking fixture, May p. 85 
deformation, Feb. p. 203*; Mar. p 
deformation, machining, Oct. p. 71 
dies, Apr. p. 99; May p. 119 
dies, advantages, Apr. p. 99 
dies, case histories, Apr. p. 99 
dies, process properties, Apr. p. 99 
Plastic tools, Mar. p. 89; Sept. p. 73 
applications, May p. 85 
construction of, Aug. p. 80 
holding fixtures, Aug. p. 80 
profile templates, Aug. p. 80 
Plastics, Sept. p. 73 
low-temperature treatment, Feb. p 
machining*, Mar. p. 198 
metal fiber, Apr 
plant tooling in, 
Plating, May p. 106 
‘chrome*, June p. 188 
developments, Sept. p. 221 
marks, Mar. p. 104 
process*, Jan. p. 113 
research, Sept. p. 109 
Plugs, June p. 117 
Plunge grinding*, May p. 88 
Plywood cams, Jan. p. 117 
Pneumatic feed device, Dec. p. 60 
Pneumatic vibration mounts, Jan. p. 95 
Policies, manufacturing laboratory, July p. 43 
Policy, special machine, Sept. p. 73 
Polishing, May p. 106 
abrasive belts — June p. 85 
finish*, Oct. p. 11 
glass, Oct. p. 108. 
forming*, Oct. p. 102 
Portable power tool, Apr. p. 172; May p. 95 
drill, automatic feed*, Jan. p. 97 
grinder®, Oct. p. 111 
gun drilling, May p. 95 
height gage*, Jan. p. 79 
high-frequency induction equipment, Mar. 
Pp. 
infrared lamp sections*, Mar. p. 103 
riveter, Feb. p. 96 
tool*, Jan. p. 97 
Position control, May p. 115 
Position readout system for large machine tools: 
objectives and accomplishments, Sept. 
p. 229 
Positioner, welding, gantry type*, Feb. p. 101 
Possibilities in the field of dry lubricants, June 
p. 205 
Post process automatic gaging, Mar. p. 75 
Powder cermet control-rod fabrication®, 
t. p. 
Powder metal tool shanks, Mar. p. 107 
Power, 
brushing, Nov. p. 110 
package, precision grinding whee!*, July p. 
159 


materials, 


requirements, abrasive belt machining, June 
85 


Pp. 
Power driven slate conveyors, June p. 106 
Power, fluid, Jan. p. 87 
Power requirements, materials, June p. 103 
Power roll forming, Jan. p. 204*; Oct. p. 99 
Power tool, portable, Apr. p. 172 
Precision, 
boring, tape controlled, Mar. p. 110 
contour boring*, May p. 105 
drilling, tape controlled, Mar. p. 110 
expanding mandrels, Sept. p. 111 
forging, Sept. p. 95 
gear manufacture, Oct. p. 91 
grinding, June p. 95 
height measurement*, Mar. p. 96 
tapping, tape controlled, Mar. p. 110 
Preparing engineers for industry, Aug. p. 41 
Press operation, 
automatic transfer, Jan. p. 110 
hydraulic for aircraft forming*, Sept. p. 122 
pneumatic, Dec. p. 
presses, Mar. p. 197*; Apr. p. 172 
Pressing fixture, June p. 76%; Dec. p. 45% 


Pressure coolant for gun drilling, Sept. p. 123 
Pressure requirements, extrusion, July p. 84 
Principles, honing fixtures, Nov. p. 91 
Problems solving study®, July p. 83 
Process, 

air-slip thermoforming, Oct.» 102 

carbon correction, Oct 

ceramic form dies, Apr. 

chemical milling, Jan. p 

cold extrusion, Oct. p. 105 

compression forming, Mar. 

control, Mar. p. 75 

deep-hole drilling, Nov. p 

electroless plating, Sept. p 

honing, Nov. p. 91 

powder rolling*, Oct. p. 193 

power-brushing, Nov. p. 110 

power-roll forming, Oct 

precision forging, Sept 

roll and coin*, Aug. p. 

rotary forging*, Oct. p 

simplification*, Nov. p 

subzero, Aug. p. 87 
Process planning, 

broaching, July p. 81 

hot upsetting, Sept. p. 115 

— methods pay dividends, Apr. p 

9 


Processing, 
aircraft materials, May p. 205 
vacuum, May p. 112 
Producibility, 
advanced aircraft aspects, Feb. p. 207 
cold-extrusion, Oct. p. 105 
ultrahigh speed, Oct. p. 71 
Product design, cold-extrusion, Oct. p. 105 
Product quality improvement, June p. 101 
Production, 
flat lapping*, Oct. p. 97 
nee May p. 81; May p. 108; 
t. 
lead time*, Jan. p. 208 
methods, Apr. p. 131 
planning, Sept. p. 105; Dec. p. 39 
Pprogramming*, Jan. p. 208 
turret lathe, May p. 89 
Production control, Jan. p. 208*; Apr. p. 75; 
May p. 89; Sept. p. 105 
Productivity, Jan. p. 212*; June p. 71 
engineers*, Sept. p. 222 
small business*, Jan. p. 92 
Professional education for automation engineers, 
Apr p. 113 
Profile truing, grinding wheels of*, Oct. p. 182 
sein ~ Jan. p. 208*; Feb. p. 93; Apr. p. 
4 


automatic*, May p. 208 
computer, Apr. p. 94 
contour milling machine, Apr. p. 94 
control, small shop, Oct. p. 83 
numerical control, Dec. p. 83 
rolling mill automation, Oct. p. 181 
Properties, fiber reinforced epoxy compositions, 
p. 99 
, Mar. p. 119 
Protective atmospheres for high-temperature 
bearing operation*, Sept. p. 227 
Proximity induction heating coils*, Mar. p. 84 
Proximity switch, drilling, Nov. p. 113 
Punch card, 
control, Apr. p. 75 
production control system, Sept. p. 105 
Punch life, Dec. p. 63 
Punchability, test procedure, Dec. p. 63 
Punched tape, 
control*, Mar. p. 94 
machine controlled, Oct. p. 83 
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Quality control, Apr p. 75; Apr. p. 323; June 
p. 71; Sept. p. 83; Oct. p. 87; Dec. 
p. 39 

use of X-ray* ne p. 101 

Quality planning, Dec. 3 

Quality standards, poly blocks, July p. 70 

Query checks problem-solving in smaller firms®, 
July p. 83 


Radiation, penetrating use of, July p. 155 
Radiotracer studies*, Sept. p. 224 
Rancidity of coolants, Apr. p. 317 
Reaming, June p. 
magnesium, Jan. p. 125 
toolholder*, Jan. p. 80 
Refrigeration, materials of, Feb. p. 107 
as manufacturing in, Apr. p. 75; June 
p. 71; Aug. p. 84* 
Repairs, Sept. p. 73 
changing fixtures, Sept. p. 73 
plastics maintenance, May p. 85 
Replacements, 
applications, depreciation of, Jan. p. 73 
machine, Oct. p. 
methods of, Jan. p. 73 
rate, return of, yy p. 73 
studies, Jan. p. 73 
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Research, May p. 209*; July p. 43; Oct. p. 192* 
abrasive tumbling stresses*, Dec. p. 157 
cutting fluids, Apr. p. 317 
drilling*, Apr. p. 313 
fatigue cracking*, Dec. p. 82 
fatigue testing*, Mar. p. 115 
grinding, Feb. p. 205*; June p. 187* 
grinding stresses, Aug. p. 51 
grinding wheel, July p. 145*; Aug. p. 148* 
hardness testing*, Aug. p. 149 
laboratory, July p. 43 
machinability*, Jan. p. 205 
machining, Feb. p. 207; Apr. p. 75 
metal-cutting*, Nov. p. 191 
National Bureau of Standards, Sept. p. 109 
solubility of tungsten-carbide*, Oct. p. 182 

Reservoirs, hydraulic, Aug. p. 47 

Residusi stresses, grinding, Aug. p. 51 

Resins, epoxy, May p. 119 

Resistance welder use in hot upsetting, Sept. p 

115 


Resulfurized steels, May p. 89 
etorts, 
brazing, Sept. p. 98 
seals, Sept. p. 98 
Return on investment, Jan. p. 73; Oct. p. 80 
Riveter, portable, Feb. p. 96 
Riveting, Mar. p. 99; Sept. p. 122* 
Roll and coin process*, Aug. p. 88 
Roll forming, July p. 76 
power*, Jan. p. 204 
Roller conveyors, June p. 106 
Rolling mill automation*, Oct. p. 181 
Rolling, surface*, Feb. p. 204 
Rotary, 
extrusion machine*, Jan. p. 204 
forging process*, Oct. p. 93 
index machine, June p. 94; July p. 55 
Rotation of axes in jig and fixture design, Oct 


Pp 
Rubber forming, May p. 205 


Safety programs*, Mar. p. 116 
Salt bath brazing, Sept. p. 73 
Salt spray tests, plating, Sept. p. 22 
Sawing and cutting titanium, May p. 121 
Scheduling, Jan. p. 208*; May p. 89 
machine, Sept. p. 105 
new plant construction*, Aug. p. 155 
Scrap shear operates automatically, May p. 96 
Scratch testing, Aug. p. 55 
Screw machine bearing support*, June p. 76 
Screw machines, May p. 89 
Screw thread metrology, Aug. p. 84 
Seamless tubing, Jan. p. 107 
Seamless tubing extrusion*, Feb. p. 102 
Secondary operations, cold extrusions, Oct. p 
105 
Selection, 
barrel finishing compounds of, May p. 124 
combination center drill of, Feb. p. 122 
gage blocks of. July p. 70 
hydraulic fluids of, Aug. p. 47 
Self-centering chuck, Jan. p. 96 
Selling ideas, Nov. p. 77 
Serration tool, Mar. p. 99 
Servo control*, Oct. p. 97 
Servo valve manufacture, June p. 95; Oct. p. 
110 
Setting gage, thread tool, Oct. p. 79 
Setup gun drilling, June p. 79 
Shaft straightening*, Feb. p. 81 
Shapes, gage blocks of, July p. 70 
Shaping machines, Apr. p. 172 
Shaving, 
gear, Dec. p. 62 
rotary file*, June p. 116 
toolholder, balanced, May p. 80 
Shear, hydraulic scrap, May p. 96 
Shedders, Mar. p. 89 
Sheet metal, 
cutting*, Jan. p. 203 
fabrication, aircraft, May p. 205 
forming, Mar. p. 119 
Shielded arc welding, Jan. p. 82 
Shop loading, Sept. p. 105 
Short run production machining*, Dec 
Short-run tooling, Sept. p. 86 
Shot peening, Aug. p. 61 
Shrink fitting, bushings*, July p. 78 
Shrinkage, metal, Feb. p. 107 
Silicon steel, punchability, he. p. 63 
Silver-base alloys, June p. 119 
Small plant problem solving*, July p. 83 
Soldering, May p. 81; Nov. p. 87 
Solid lubricants, June p. 205 
Solubility, tungsten-carbide of*, Oct. p. 182 
Sonics, 
applications*, Feb. p. 213 
growth in industry of*, Feb. p. 213 
Space age, 
materials, Aug. p. 151 
tool engineering, Sept. p. 73 
Space, new frontier the*, Sept. p. 228 
Spark erosion machine tools, see also Electrical 
Discharge Machining 
Spark tools, July p. 146%; Sept. 


p. 74 


Pp. ; Nov. p. 192 
Sparkover- discharge machining*, Feb 
p. 208 


. Brief article less than 1 page. 


December 1958 


Special machines, Mar. p. 117; Apr. p. 131; 
July p. 55; Dec. p. 75* 
aircraft forgings*, Sept 
boring and milling, Oct. p. 91 
brass ribbon aluminum wire winder, Sept 
P 
gear, Oct. p. 91 
policy, Sept. p. 73 
sanding*, Sept. p. 120 
Special motor speeds contour milling operation, 
Aug. p. 62 
Special tooling converts conventional mechine 
for contour milling, July p. 60 
Special tooling, grinding, June p. 92 
Specifications, grinding of space-age materials, 


Nov. p. 127 
Speeds, 
abrasive belt machining, June p. 85; Oct 
p. 113 


ceramic tools*, Sept. p. 217 
cutting, Jan. p. 98 
gun drilling for, Sept. p. 123 
turning titanium, May p. 121 
Spinning, Oct. p. 99 
stainless steel, Feb. p. 119; July p. 76 
Spiral point drill, Jan. p. 94 
Spotwelding, May p. 115 
aircraft*, Sept. p. 121 
Spraying, coolants increases tool life of, Apr. p 
111 


Springback and buckling, high-strength materi- 
als, Aug. p. 6: 
Stability, gage blocks of, July p. 70 
Stabilization, materials of, Feb. p. 107 
Stainless steel, Feb. p. 119; Aug. p. 87 
cold treatment, Aug. p. 87 
forming, July p. 76 
gage*, Jan. p. 79 
Staking, hot, Sept. p. 115 
Stamping, Jan. p. 110; Mar. p. 89: Mar. p 
123; Apr. p. 122; May p. 106 
plugging of holes*, Sept. p. 102 
silicon steel, Dec. p. 63 
stainless steel, Feb. p. 119 
trim, Feb. p. 78 
Standard kit tooling, Sept. p. 86 
Standardization of the inch*, June p. 209 
Standards, 
electroplating test, June p. 207 
undercuts and reliefs, Aug. p. 89 
Static casting, Jan. p 07 
Static-control panel regulates machine functions 
Sept. p. 114 
metals, Mar. p. 119 
p. 323 


Static forming properties, 
Statistical quality control, Apr. 
Steel, 
alloy hardness*, Feb. p. 204 
bars, heat treated for new uses*, Oct. p. 90 
castings, Jan. p. 211%; Dec. p. 74* 
COs welding of, Jan. p. 82 
designation, machinability rating at SAE, 
Mar. p. 114 
drawing, Feb. p. 119 
failure, research, Mar. p. 207 
forming, Feb. p. 119 
grinding stresses, Aug. p. 51 
leaded, May p. 89 
machinability*, Jan. p. 205 
resulfurized, May p. 89 
rolling, Feb. p. 94 
stainless, Feb. p. 119; Dec 
stainless cold treatment, 
stamp hammer*, Oct. p. 78 
twisting on engine lathe*, Nov. p. 8&5 
ultrahigh sneed machining, Oct. p. 71 
welding stainless*, Dec. p. 72 
Stoplines, pipe threads, June p. 111 
Stops, drill press spindle, Aug. p. 45 
Storage, drill bushing*. Sept. p. 102 
Straightening shafts*, Feb. p. 81 
Strain gages control sheet metal thickness, Oct 
p. 96 
Strain hardening*, Apr. p. 315 
Straddle milling fixture*. Mar. p. 82 
Stress, adhesive joints, Nov. p..197 
Stress analysis, isotropic material*, Nov. p. 202 
Stress concentration fector*. Dec. p. 158 
Stress corrosion cracking, Mar. p. 207 
Stress effects, abrasive tumbling*, Dec. p. 157 
Stresses, residual grinding, Aug. p 
Stretch forming, May p. 205: Sept. p. 73 
Submerged arc-welding machines, May p. 109 
Subzero processes, Aug. p. 87 
bushings*, July p. 78 
Superalloys, Nov. p. 96 
Super finishing bearings*, Mar. p. 199 
Surface distortion after machining, July p. 73 
Surface finish*, May p. 195 
tool breakdown, July p. 65 
vibratory lapping, Apr. p. 127 
Surface flatness measurement, Feb. p. 83 
Surface hardness*, Feb. p. 204 
Survey, 
numerical control, May p. 104 
woodworking machines*, Jan. p. 203 
Swaging, Jan. p. 107 
explosive, Dec. p. 78 
hot, Sept. p. 115 
Swarf contour machining, July p. 60 
System, 
automatic distribution, June p. 97 
barrel finishing, Apr. p. 10° 
electronic data processing*, May p. 118 
egg-crate inspection, Sept. p. 83 


System (Continued) 
hydraulic, Aug. p. 60; Dec. p. 153 
mechanics, power-roll forming, Oct. p. 99 
production control, Sept. p. 105 
riveting, Feb. p. 96 


= 


Tap life, Dec. p. 87 
Tape control, see also Numerical Control 
machine, Sept. p. 
milling, May p. 108 
operations, Mar. p. 110 
riveting*, Sept. p. 122 
tape control, Apr. p. 75; May p. 115 
Tape transport cabinet, Mar. p. 110 
Tapered orifice*, Mar. p. 92 
Tapping, Mar. p. 110; Dec. p. 87 
hand machine*, Feb. p. 79 
magnesium, Jan. p. 125 
Target type gage*, June p. 77 
Techniques, 
microhardness, Oct. p. 87 
statistical quality control, Apr. p. 323 
weldamation, Aug. p. 75 
Technological advances, Apr. p. 75 
Television, closed circuit, Sept. p. 73 
Temperature, 
ceramic tool machining*, Sept. p. 217 
effects on tool life, July p. 65 
extrusion, June p. 203 
stainless-steel transition, Aug. p. 87 
Template control*, Aug. p. 44 
contour milling, July p. 60 
gage, Oct. p. 98 
machining, July p. 60 
Templates for plastic tools, Aug. p. 80 
Temporary tooling, Sept. p. 86 
Testing, 
cutting tools of, Oct. p. 117 
developments, June p. 207 
gage blocks, Aug. p. 70 
machinability, Apr. p. 85 
microhardness, Oct. p. 87 
missiles, May p. 81 
scratches on tubing, Aug. p. 55 
tool life, May p. 97 
tungsten-carbide, Oct. p. 182 
ultrasonic*, Feb. p. 103 
unit*, Jan. p. 114 
Tests, 
extrusion, July p. 84 
gear cutting*, June p. 189 
grinding wheels*, July p. 145 
metal-cutting, Oct. p. 103 
punchability, Dec. p. 63 
stress distribution, Aug. p. 51 
Theory, of elastic, plastic and creep deforma- 
tions*, Nov. p. 202 
Thermal expansion, machine tools*, June p. 188 
Thread chasing, engine lathe*, Mar. p. 82 
Thread reiiefs, Aug. p. 89 
Thread tool setting gage, Oct. p. 79 
Throwaway insert tooling, Mar. p. 112; Mar. 
p. 198; Aug. p. 86* 
Titanium, 
alloys, Oct. p. 71 
cold extrusion, July p. 84 
drilling and tapping, May p. 121 
extrusion, June p. 203 
forming, Mar. p. 119 
grinding, May p. 12} 
machining, July p. 65; Sept. p. 218* 
milling, May p. 121 
sawing and cutting, May p. 121 
Thread grinding operation*, Feb. p. 102 
Thread insert, Feb. p. 82 
Threading magnesium, Jan. p. 125 
Tolerances, etching, Jan. p. 119 
Tool angles, 
measuring*, Apr. p. 314 
titanium, May p. 121 
Tool, automatic changer, Feb. p. 93 
Tool chipping, July p. 65 
Tool, circular form boring*, Nov. p. 85 
Tool design, honing fixtures, Nov. p. 91 
Tool engineering, July p. 59 
space age, Sept. p. 73 
Tool grinding holder, Nov. p. 84 
Tool inserting*, Mar. p. 81 
Tool layout, Sept. p. 103 
Tool life, Jan. p. 98; Apr. p. 85; Apr. p. 314#; 
Apr. p. 317; av 65; Oct. p. 117 
carbides, July p. 
hacksaws, July p. és 
performance, May p. 97 
performance, carbides, May p. 97 
test equipment, May p. 97 
Tool materials, June p. 113 
Tool, portable*, Jan. p. 97 
Tool serration, Mar. p. 99 
Tool wear, May p. 194*; July p. 65 
Toolholder, Apr. p. 172 
automatic screw machine, May p. 80 
indexing turret*, Jan. p. 80 
powder metal comparison, Mar. p. 107 
rigid, Mar. p. 107 
shaving, May p. 80 
Tooling, 
ceramics for, June p. 91 
cold extrusion, Oct. p. 105 
economical, Sept. p. 86 
erector set type, Sept. p. 86 
grinding wheels*, July p. 145 


ill 


SUBJECT 
INDEX 


Teoling (Continued ) 


high-temperature plastics, Apr p. 104 
73 


jet transport, Sept. p. 

jigs, aircraft, Sept. p. 118 

optical, Jz 114*; Feb. p 
1 May p 


83; Ap 
93; Oc 
Pp. 189 
plastics, May p. 85 
snark the, Oct. p 
Storage, Sept. p. 112: Dec p. 51 
temporary, Sept. p. 86 
ultrasonic welding, Sept. p. 90 
Tools, 
broaching, Feb. p. 82 


carbide, Jan. p. 103: Apr. p. 314* 


t. p 


ceramic, Mar. p. 198*: Apr. p. 85; May P 


194*; May Pp 
Sept. p. 217* 
epoxy, Aug. p. 80 
evaluation of cutting, Oct. p. 117 
gun type, June p. 79 
high-speed steel, heat treating*, June p 
hub riveting, Mar p. 99 
machine*, July p. 146 
magnesium, June p. 103 
plastic, Sept. p. 73 
portable power, Apr Pp. 172; May p 
precision forging, Sept. p. 95 
testing of cutting, Oct p. 117 
throwaway insert*, Aug. p. 86 
Tracer control, Jan Pp. 204*; Dec. p. 83 
contour machining, Mar. p. 201 
device*, Jan. p. 109 
flame-cutting machine, Nov. p. 102 
lathe setup, Oct p. 98 
machine boring*, May p. 105 
machining, May p. 105*: Sept. p. 73 
P. 71; Dec. p. 75* 
milling machine*, Aug. p. 85 
turret lathe, Oct. p. 98 
Tracing tools, powder metal shank, Mar. p 
113 


195*; Aug. Pp 


Training, Apr. p. 
employee, Apr. p. 131 
engineers, Aug p. 41 
maintenance and engineering 
Aug. p. 154 
Transfer machine, see also Automation 
color codes, flexible production, Sept 
112 


personr 


transfer machine, Feb. p. 92: Apr. p 
July p. 62; July p. 79; Aug. p 
Dec. p. 73 
welding, Aug. p. 75: Dec p. 73 
Transfer mechanisms, Apr. p. 122 
Transfer press, Jan Pp. 110; June p. 93 
Treated shafting promises new uses, Oct. p 
Trimming, May p. 106 
automatic die, Feb. p. 78 


* Brief article less than 1 page 


86*; 


187 


95 


107 


1*, 


90 


Tri-sine bar, Sept. p. 104 
Truing, chuck jaws*, Mar. p 
grinding wheels*, Aug. p 
grinding wheels, Profile*, Oc 
Trunnion machines, July p. 55 
Tube forming, 
power-roll, Oct. p. 99 
Stainless-steel, Feb: p. 119 
Tubing manufacture, seamless. Jan 
Feb. p. 102* 
Tumbling, May p. 124 
abrasive*, Dec p. 157 
Tungsten-carbide, solubility*, Oct p. 182 
Turning, see also Machining Metal-Cutting 
turning, Mar. p. 112: Aug. p. 86* 
aircraft tubes*, Sept p. 120 
automatic lathe, Sept. p. 110 
carbide tools*, Aug p. 86 
cranks*, June p. 77 
device, cone*, June p. 78 
magnesium, Jan. p. 125 
rolls*, May p. 195 
steel castings*, Dec. p. 74 
test, Oct. p. 117 
titanium, May p. 121 
titanium, speeds and feeds, May p. 121 
turning, Mar. p. 112: Aug. p. 86* 
Turret drill press, tape control, Sept. p. 73 
Turret lathe, 
production, May p. 89 
tracer-controlled, Oct p. 98 
vertical, chucks, Jan p. 96 
Turret, toolholder indexing*, Jan p. 80 
Twin template checking system, Mar p. 201 
Type, cutting fluids, Apr. p. 317 


Ultrahigh speed machining, Oct. p 
high-strength materials Nov. 
Ultrapure metals*., Jan. p. 102 
Ultrasonic, 
machining, Feb. p. 208*: Oct 
testing*, Feb. p. 103 
welding, Sept. p. 90 
Undercuts and reliefs Aug. p. 89 
Unit, testing*, Jan. p. 114 
Utilization of capital goods, 


Vacuum, 

melting, Aug. p. 151 

Processing of metals, May p. 112 

sintered carbide, May p. 89 
Valves, control hydraulic, Jan. p. 87 
Vapor deposition, molybdenum * Sept. p. 117 
Variables, ultrahigh speed machining, Oct. p. 71 
Vertical turret lathe, chucks, Jan. p. 96 
Vibration, 

damping capacity magnesium alloys*, Dec 

p. 155 

effects on machining, Mar Pp. 87 

mount, Jan. p. 95 

ultrasonic testing*, Feb. Pp. 103 


Vibratory lapping surface finishing, Apr p. 127 


Viscosity, 
coolants for gun drilling, Sept. p. 123 
hydraulic fluids, Aug. p. 47 


Waste disposal, coolants, Apr. p. 317 
Wear life, 

gun drills, June p. 79 

tool breakdown, July p. 65 


Weldamation, Aug p. 75 

Welded drill bushings*, May p. 77 

Welder, resistance in hot upsetting, Sept. p. 115 

Welding, May p 81; Aug. p. 75; Sept. p. 218* 
aircraft®, Sept. p. 121 
aluminum, May p. 81 
atmospheric air-cooled*, Dec. p. 72 
automatic*, Feb. p. 101 
automatic arc, Feb. p. 
automatic COz, Jan. p. 
cost comparison, Jan. p. 
die adapters*, Dec. p. 59 
fillets*, Feb. p. 101 
fussion, Sept. p, 73 
high-speed*, June p. 112 
high-strength alloys, Nov 
long seams, May p. 109 
magnetic fixture, July p. 47 
manual, Jan. p, 82 
positioner, gantry type*, Feb p. 101 
shielded arc, Jan. p. 82 
Stainless steel*, Dec. p 
steel, Jan. p. 82: Sept. 
submerged arc, May p 
ultrasonic, Sept. p. 90 

Wheel selection, space-age metals, Nov 

Wheels, contact, June p. 85 

Wire brushing operations, Nov p. 87 

Wire straightener, Oct p. 77 

Wonder metals melting*, Jan. p. 102 

Wooden cams, Jan p. 117 

Woodworking machines*, Jan. p. 203 

Work handling, automatic, May p. 108 

Work hardening*, Apr. p. 315 
extrusion, July p. 84 

Work standards, Sept. p. 83 

Workholding, see also Tooling 
devices, Apr. p. 172: Aug. p. 72* 
ice chuck, Sept. p. 73 

Working models*, Mar. p. 93 

Wrench mechanisms, tool changing, Dec. p. 51 


p. 96 


X-ray, yield quality control data*, Nov p. 101 


Yardstick for machine replacement, Oct p. 80 


Reference Sheet 
an 125, Tool design for machining mag 
nesium 
Feb " Forming stainless steel 
Center drill selection 
Mar 3, Selecting press drawing 
cants 
May Machining titanium 
Selection of barrel 
compounds 
Brazing filler metals for high 
temperature service 
Cutting and grinding fluids 
Specifying undercuts and reliefs 
Gun drilling—feeds. speeds and 
coolants 
Rotation of axes in jig and fix 
ture design 
Grinding space age materials 
Pp. &7, Drilling holes for tapping 


lubri- 


finishing 
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